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EXAMPJLE 

With 10 g/litre of a- alanine and 1 g/litre of mineral impurities, the 
solution is not fed into chambers (7,8,1 1,12). Irie resulting electro- 
osmotic concentration minimises the solution losses. The impurities 
k are fully removed, despite their low concentration in the original 
material. 

|RU 2050176-C+ 


The electrodialyser for purifying amino acids comprises cation and 
anion exchange and bipolar members (1 ,2,3), forming 
demineralisation chambers (6), alkali chambers (7) and acid chambers 
(8). Supplementary cation exchange membranes (4) form 
concentration chambers (12) and dissociation chamber (10), and 
supplementary anion exchange membranes (5) form deoxidation 
chambers (9) and concentration chambers (II). 

USE 

In electrochemistry. 

ADVANTAGE 

Amino acid losses are decreased. 
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(54) 3/1EKTPOAMAJ1H3ATOP 

(57) PecpepaT: 

H3o6peTeHne othochtch k 

SJieKTpOXMMUMeCKMM npOM3BOflCTBaM, a 

KOHKpeTHO k 3neKTpoAnann3Hofl TexHonornn 

OHMCTKM aMMHOKMCHOT. OMMCTKy aMMHOKMCTIOT 

ocyiuecTBJiflKDT b 3neKTpoAnann3aTope, 

BKHIOHaiOlAeM KaTMOH006MeHHbie, 

aHHOHOo6MeHHbie m SunojinpHbie MeM^paHbi, 
o6pa3yK)iAne npoTOHHbie KaMepbi 

AeMU!HepajiM3ai^MM, HenpoTOMHbie menoMHbie 
KaMepbi, HenpoTOMHbie KwcnoTHbie KaMepbi. 
3neicrpoAMann3aTop CHa6>KeH 



AOnOJlHHTenbHblMM KaTHOHOC>6lVieHHblMH 

MeM6paHaMM, o6pa3yfoii^MMM c 

QHHOHOo6MeHHb!MH MeMGpSHHblMH 

HenpoTOMHbie KaMepbi Kom^eHTpupoBaHMfl, c 
6nnormpHbiMH MeM6paHaivin npoTOMHbie KaMepbi 
paciAenaHMBaHMfl, a TaioKe AonoiiHHTenbHbie 
aHMOHHOo6MeHHbie MeM6paHbi, o6pa3yjomne c 
6MnonnpHbiMM MeM6paHaMM npoTOMHbie KaMepw 
pacKHcneHUfl, a c Ka™oHoo6MeHHbiMH 
MeM6paHHaMM HenpoTOMHbie KaMepbi 
KOHueHTpupoBaHMfl. 2 mi. 1 Ta6n. 
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(54) ELECTRODIALYZER 

(57) Abstract: 

FIELD: electrochemical industry. 

SUBSTANCE: purification of amino acids is 
exercised in electrodialyzer, that has 
cation-exchanging, an ion-exchanging and 
bipolar membranes, that form running-through 
chambers of demineralization, non-running 
through alkaline chambers, non-running 
through acid chambers. Electrodialyzer has 
additional cation-exchanging membranes, that 
form with anion-exchanging membranes 



ro 



en 



o 



non-running through . chambers of 
concentration, with bipolar membranes - 
running through chambers of lixiviation and 
also additional aniono-exchanging membranes, 
that form with bipolar membranes running 
through chambers of oxidization and with 
cation-exchanging membranes non-running 
through chambers of concentration. EFFECT: 
increased productivity of amino acids 
purification. 2 dwg, 1 tbl 
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H3o6peTeHne othocmtca k 

SneKTDOXMMMHeCKMM npOM3BOflCTB3M, a 

KOHKpeTHO K 3neKTpOAUanM3HOfl TeXHOJIOrVIM 
OMHCTKM aMMHOKMCTIOT. 

C qeiibK) yMeHbiueHMfl ncrrepb 
aMkiHOKucnoTbi npn coKpameHMM ocTaTOMHoro 
conecoAepwaHHfl b npoLjecce 
AeMHHepann3aunn pacTBop aMMHOKucnoTbi 
oMnu^aKDT ot MMHepanbHbix npMMecefi b 
3JieKTpoAnajin3aTope, BKnto^aiomeM 
KaTMOHoo6MeHHbie, aHMOHoo6MeHHbie n 
6nnonflpHbie MeM6paHbi, o6pa3yioiAMe 
HenpoTOMHbie KaMepbi AeMUHepannaaqnn, 
HenpoTOHHbie menoHHbie KaMepw, HenpoTOMHbie 
KucnoTHbis KaMepbi. 3neKTpoA^ann3aTop 
CHa6)KeH AononHMTe/ibHbiMM 

K3TMOH006MGHHblMH M8M6p3HaMM, 
06pa3yMDLAMMM C aHMOH006MeHHblMM 

MeM6paHaMM HenpoTOMHbie KaMepbi 
KOHt;eHTpnpoBaHMfl, c 6nnonnpHbiMM 
MeM6paHaMM npoTOHHbie KaMepbi 

pacmenaMMBaHUfl, a TaioKe AononHMTenbHbie 
aHMOHOoSMeHHbie MeM6paHbi, o6pa3yK)iAne c 
6nnon«pHbiMM MeMopaHaMM npoTOMHbie KaMepbi 
pacKMcneHM«, a c KaTnoHoo6MeHHbiMM 
MeM6paHaMM HenpoTOMHbie KaMepbi 

KOHi^eHTpupoBaHUfl. 3neKTpoAuanM3 seAyT npn 
pH b LuenoMHofi KaMepe 6onbiue 7, b KMcnoTHofi 
MeHbuue 7 m noroKki pacTBOpOB H3 KaMep 
AeMMHepannsai^nn, pacKMcneHMH n 
paciAenannBaHMn o6"beAMHflK)T. 

B ocHOBe cnoco6a ne>KMT cbomctbo 
He^TpanbHbix aMMHOKucnoT nepexoAWTb b 
KaTMOHHyKD cJ^opMy b KHonofl cpeAe h b 
aHuoHHyK) b menoHHOfi, a raiOKe OTcyTCTBue 
3T0fi cnoco6HOCTH y M3aneKaeMbix b npoi^ecce 
ommctkm MMHepanbHbix npuMecew. 

npeAno>KeHHafl KOHcrpyKLjMfl 
3neKTpoAnann3aTopa ( coAepwamero KaMepbi 
AeMHHepann3ai4MM, u^enoMHbie, KMcnoTHbie, 
pacKucneHMs, pacinenaMUBaHun, 

KOHL^eHTpupOBaHUfl, OpraHH3ai4Mfl nOTOKOB 

>khakoctm, a TaKKe 3aflBneHHbie SHaneHMH pH 
pacTBopoB b menoHHotf m KMcnoTHofi KaMepax 

n03BOJlPK)T flOCTUHb uenM H3o6peTeHMfl. 

Ha cpur. 1 npeACTaaneHbi sneMeHTapHoe 
3BeHO 3neKTpoAMann3aTopa u ruApaBJiMHecKan 
cxeMa; Ha o>Mr. 2 SKcnepuMeHTanbHbie AaHHbie 

3aBHCHMOCTM 3HaMeHMM pH paCTBOpOB B 
LAeJIOMHblX (KpHBafl 1) M KMCJlOTHblX (KpMBafl 2) 

KaMepax 3neKrpoAManM3aTopa, yAenbHoe 
conpoTMBneHne {\en\oaja, p ■ kOm • cm (KpuBan 
3) n noTepn b HeM aMMHOKUcnoTbi, ot 
ocTaTOHHoro conecx)Aep>KaHnn C (KpuBan 4). 
3neMeHTapHoe 3BeHO 3JieKTpoAnann3aTopa 

COCTOMT M3 KaTMOH006MeHHblX 1, 

aHMOHOo6MeHHbix 2, 6nno/iflpHbix 3, 
AononHMTeribHbix KaTMOHoo6MeHHbix 4, 
Aono/iHMTejibHbix aHHOHoo6MeHHbix 5 MeM6paH, 
o6pa3yK3iAnx KaMepw AeMMHepajiM3aL^nn 6, 
mejioHHbie 7, KHcnoTHbie 8, pacKUcneHMfl 9, 
pacmenaHMBaHMfl 10, KOHueHTpupoBaHMfl 11, 12, 
6MnonnpHbie MeM6paHbi 3 KaTMOHOo6MeHHOM 
CTopoHofi o6paiAeHbi k KaTOAy 13. B 
3neKTpoAnann3aTope sneMeHTapHoe 3BeHo 
Mo>KeT noBTopHTbCH n pa3. 

l/lcxoAHbiM pacTBop (<t>ur. 1), coAepxaiuMfi 
HeCHTpanbHbie MoneKynw (AK), KaTMOHHyra m 
aHuoHHyio cpopMbi aMMHOKUcnoTbi (AK m AK), a 
TaiOKe MMHepanbHbie npuMecu, noAaioT b 
KaMepy AeMMHepanM3aLjMM 6 

sneKTpOAnanMsaTopa, o6pa30BaHHyio 

KaTM0HO06MeHHblMM 1 M aHMOHOOO"MeHHblMM 2 

MeMopaHaMH. CMe>KHbie KaMepbi menoHHbie 7 n 
KucnoTHbie 8 orpaHMMenbi 6nnojiqpHbiMH 



MeM6paHaMi/i 3, KaTHOHOoGMeHHOM ctodohoA 
oCpaLAeHHbiMM k KaTOAy 13. Hpn HanoKeHHH 
sneKTpuHecKoro nonn aHMOHbi MMHepanbHbix 
npuMecefl m aMMHOKUcnoTbi nepeHOCHTcn b 
KHcnoTHbie KaMepw 8 nepe3 aHMOHoo6MeHHyio 

5 MeM6paHy 2, a nx KaTHOHbi b KaMepy 7 nepe3 
KaTMOHOoSMeHHyio MeM6paHy 1 , rAe 
OAHOBpeMeHHo nponcxoAMT o6pa30BaHMe 
KUcnoTbi m u^enoHM 3a cneT reHepaL^nn 
6kinonflpHbiMM MeM6paHaMM 3 npoTOHOB m 

10 hohob ruAPOKCuna. HanM^ne npoTOHOB b 
KucnoTHoK KaMepe 8 o6ecneHMBaer nepexoA 

aHMOHHO^ Cf)OpMbl aMUHOKUCJlOTbl B KaTMOHHyiO, 

a HanMMMe hohob ruApoKCuna b lAenoHHoK 
KaMepe 7 o6ecneMMBaeT nepexoA KaTMOHHoK 

4)OpMbl aMMHOKMCnOTbl B aHMOHHyiO. 

/5 3/ieKTponepeHocy o6pa30BaBiiiMXCfl tfcopM 
aMMHOKUcnoTbi o6paTHO b KaMepy 
AeMMHepajiM3aL^MM 6 npen«TCTByK)T 
reHepupoBaHHbie y Me>Kc£a3Hbix rpaHMU 
MeM6paHa-pacTBOp KaMepbi AeMUHepannsai^nn 
6 npoTOHbi n noHbi ruApoKcuna, KOTopue 

20 AH<})iyHMAPyK)T COOTBeTCTBeHHO Hepe3 

KaTMOHoo6"MeHHyK> MeM6paHy 1 menoHHoK 
KaMepbi 7 m Mepe3 aHMOHOoGMeHHyio MeM6paHy 
2 KHcnoTHofi KaMepbi 8. PacTBop, coAep>Ka u\\a\a 

aHMOHHyiO CpOpMy aMUHOKHCriOTbl, KaTMOHbl 

MMHepanbHbix npMMece^ m mohw rMApoKCMna, 
25 noAaioT M3 meriOMHO^ KaMepbi 7 b cMe>KHyio c 
HeM KaMepy pacmenaHMBaHMR 10, 
o6pa30BaHHyK) 6MnonflpHOM 3 m 
Aono/iHMTenbHOM KaTMOHOoGMeHHoti 4 
MeMD~paHaMM. PacTBop, coAep>KaiAMR 

3Q KaTMOHHyiO Cf)OpMy aMMHOKMCJlOTbl, aHMOHbl 

MMHepanbHbix npMMeceK m npoTOHbi M3 
kmcjiotho« KaMepbi 8, noAaioT b cMe>KHyio c Hefl 
KaMepy pacKMcneHMfl 9, o6pa30BaHHyio 
6"MnormpHofi 3 m aHMOHOo6MeHHO« 2 
MeM6paHaMM. HanpaaneHMe sneKTpoMMrpaqMM 
35 MOHHbix 0opM aMMHOKMC/iOTbi, noAasaeMbix B 
KaMepbi pacKMcneHMfl 9 m pacLAenaHMBaHM^ 10, 
3a Be ao mo npoTMBonono>KHo TOMy, npM KOTOpOM 

B03MO>KeH MX BblHOC B KaMepbi 

KOHL^eHTpMpOBaHMfl 11 M 12, HTO M 

o6ecneHMBaeT yAep>KaHMe L^eneBoro npoAyicra b 

40 3TMX KaMepaX. HOHW TMAPOKCM/Ia M npOTOHbl, 

nocTynaioiAMe ot 6MnormpHbix MeM6paH 3 

COOTBeTCTBeHHO B KaMepy paCKMCJieHMfl 9 m b 

KaMepy paciAenaMMBaHMfl 10, o6ecneHMBaK)T 
nocTeneHHbiCi nepexoA kbtmohhom m aHMOHHofi 
cpopM aMMHOKMcnoTbi b HeflTpa/ibHyfo cpopMy M 

45 peKOM6MHai^MK) npOAyKTOB AHCCOL4Mai4MM BOAbl c 

o6pa30BaHMeM HeMTpanbHbix MoneKyn. KaTMOHbl 
MMHepanbHbix npMMeceM nepeHOCATca nepe3 
AononHMTexibHyio KaTMOHOo6MeHHyio MeMCpaHy 
4 M3 KaMepbi paciAenaHMBaHMP 10 b cMe>KHy>o c 
50 Hei^ KaMepy KOHueHTpMposaHMfl 12, 
o6pa30BaHHyio Aono/iHUTenbHoii 

KaTMOHOOO"MeHHOfi 4 M aHMOHOOGMeHHOM 2 

MeM6paHaMM. Ahmohu MMHepanbHbix npMMeceM 
M3 KaMepbi pacKMcneHMfl 9 nepeHocflTCfl nepe3 
AononHMTenbHyw aHMOHOo6MeHHy»o MeM6paHy 

55 5 B KaMepy KOHL\eHTpMpOBaHMfl 11, 

o6pa30BaHHyK) AononHMTenbHOM 

aHMOH006MeHHO^ 5 M KaTMOH006MeHHOM 1 

MeM6paHaMM. llocTynneHMe pacTBopMTenfl 
(boabi) b KaMepbi KOHqeHTpMpoBaHMfl 11, 12, a 
TaKKe b LAenoMHbie 7 m KMcnoTHbie 8 KaMepbi 
60 o6ycnoBneHO ABneHMWMM sneicrpoocMoca, 
ocMoca, 6apoc{DMnbTpai4MM. PacTBopw, 
BbiujeAUJMe M3 KaMep pacKMcneHMfl 9, 
pacLAenaHMBaHMR 10 m Aew^HepanM3ai4MM 6, 
o6i>eAMHflioT, pH b u^enoHHoC^ KaMepe 
noAA©P>KHBaioT 6onbLiie 7, b KMcnoTHOM MeHbiue 
7. 
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n p M m e p. HcXOAHblR paCTBOp, 

coAepwainHH 10 r/n aMMHOKUcnorbi (a-anaHMH) 
m 1 r/n MUHepanbHbix npHMecefl, i^npKynnpyeT 
nepe3 KaMepbi fleMMHepann3aqnn 6 
n p e An owe h h oro 3neKTpoAnann3aTopa, 
cocTOflu^ero H3 Mewi6paH Tuna MK-40 (1, 4), 
MA-41 (2, 6) n ME-3 (3). B KucnoTHbie 8 h 
menoMHbie 7 KaMepbi pacTBop He noAaeTca, 
BOAa b hmx nocTynaeT nepe3 MeM6paHbi b 
ruApaTHbix o6onoHKax hohob h b pe3ynbTaTe 
AncJ)c})y3MM.lHenoMHafl 7 m KHcnoTHan 8 Kaiwepbi 
cxDeAMHeHbi cooTBeTCTBeHHO c KaMepoft 
pacKMcneHMH 9 m KaMepofl pacmenaMHBaHMfl 10 

BHyTpeHHMMM KOJineKTOpaMM. riOTOKM paCTBOpOB 

H3 KaMep pacK^cneHMfl 9 h pacu^enaHUBaHUfl 10 
o6-beAUHHK>T c AeriioaTOM, nocTynaioLUHM M3 
KaMepbi AeMHHepann3auMM 6. B KaMepbi 
KOHLjeHTpwpoBaHUH 11, 12 pacTBop He noAaioT. 
BoAa b hmx nocTynaeT nepes MeM6paHbi b 
r^ApaTHbix oConoHKax mohob i/i b pe3yribTaTe 
AMcfict)y3nn. TaKafl opraHH3ai4um noTOKOB (pe>KWM 

SneKTpOOCMOTklHeCKOrO KOHLjeHTpMpOBaHHfl) 
o6ecneMMBaeT MaxcuManbHoe 
KOHi4eHTpnpoBaHne MUHepanbHbix npHMecefi, 
MUHUManbHbiPi pacxoA pacTBopoB Ha 
cx36cTBeHHbie Hy^bi, ynpomaeT 

ruApaB/iMHecKyK) cxeMy. 

\Az xoAa KpuBbix 1 , 2 bhaho, mto b npoqecce 
ohuctkh ncxoAHoro pacTBopa ot MUHepanbHbix 
npHMecetf, perncrrpupyeMofl no yBennneHWO 
yAeribHoro conpoTwaneHUfl (KpHBaa 3), 
nonynaeMbie b KnonoTHbix 8 v\ menoHHbix 7 
KaMepax 3neKTpoAuanit3aTopa KwcnoTa h 
menoHb nocTeneHHO CTaHOBHTcn Bee MeHee 
KOHi^eHTpupoBaHHbiMM. 3HaneHne pH pacTBopoB 
npn oHMCTKe qeneBoro npoAyicra ao ypoBHfl 
0,001 Mr/AM 3 He3aBMCHMO ot HananbHoro 
conecxDAep>KaHMfl M3MeHfleTca b MHTepBanax pH 
6onbLue 7 b mejioHHbix KaMepax 7 h MeHbiue 7 b 
KucnoTHbix KaMepax 8. 

PesyjibTaTbi onbiTOB, nonyneHHbie ahh 
Haoopa aMUHOKMcnoT (a-anaHHH, p-anaHUH, 
mML^MH, neCii^HH) c pa3nnHHbiM 
conecxDAepxaHneM b ncxoAHbix pacTBopax 
(0,1-5 r/ji) b ninpoKOM A^anasoHe 
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3/ieKTpHHeCKMX peKMMOB (20-70 

B/aneMeHTapHoe 3BeHo), npeACTaaneHbi b 
Ta6nnLje. 

KaK bmaho H3 Ta6nni4bi, noTepn 
aMMHOKVicnoTbi b n3BecTHOM cnoco6e npn 
ocraTOHHOM coAepwaHHM npuMecefi ot 10 ao 1,0 
Mr/n cocTaanflioT 4-13% b npeAnaraeMOM we 
cnoco6e noTepn aMWHOKWcnoTbi npaKTMHecKH 

OTCyTCTBy KOT . ripM OCT3TOMHOM COAe p)K3 HUM 

npHMecefl ot 0,5 ao 0,001 Mr/n npoBeAeHne 
npoi;ecca omuctkm aMMHOKucnoT usBecTHbiM 
cnocoooM Hei^e/iecoo6pa3HO H3-3a 6onbiunx 
noTepb aMMHOKMcnoT, b npeAnaraeMOM we 
cnoco6e noTepn aMHHOKWcnoTbi cocTaanflioT 
Bcero 0,1-2,0% TaKMM o6pa30M, npeAnoweHHbifl 
cnoco6 omuctkh aMMHOKVicnoT ot MUHepanbHbix 
npwMecefi no cpaBHeHwo c H3BecTHbiM 
o6ecneHMBaeT yMeHbiueHMe noTepb i^eneBoro 
npoAyKTa npu coKpameHMW ocTaTOHHoro 
conecoAepwaHun, a TaioKe no3Bon«eT oHkimaTb 
aMUHOKMcnoTbi c ManbiM coAepxaHneM 
MUHepanbHbix npuMecew. 

<t>opMyna M3o6peTeHna: 

3J1 E KTP OflM ATI H3 ATOP , BKniOMaK)L^M« 
KaTMOHOo6MeHHbie, aHMOHOo6MeHHbie \a 
6nnonnpHbie MeM6paHbi, npuneM 
KaTMOHOo6MeHHbie n aHMOHOo6MeHHbie 
MeM6paHbi o6pa3yioT npoTOMHbie KaMepbi 
AeMHHepariM3aunn, KaTHOHOo6MeHHbie n 
6nnonfipHbie MeM6paHbi o6pa3yioT 
HenpoTOHHbie u^enoHHbie KaMepbi, 6nnonflpHbie 
m aHHOHOo6MeHHbie MeM6paHbi, HenpoTOMHbte 
KucnoTHbie KaMepbi, oTJinnaiOLL^MKcfl TeM, mto 
3neKTpoAnann3aTop CHa6>KeH 
AononHHTenbHbiMn KaTHOHOo6MeHHbiMM 
MeM6paHaMM, o6pa3yioLnuMW c 

aHMOH006MeHHblMM MeM6paH3MM HenpoTOHHbie 

KaMepbi KOHueHTpupoBaHHH, c 6nnonflpHbiMM 
MeM6paHaMH npoTOMHbie KaMepbi 

pacmenaHMBaHUfl, a Taioxe AononHHTeribHbiMn 

aHHOH006MGHHblMH MeM6paHaMM, 

o6pa3yioi^MMM c GunojiflpHbiMM MeM6paHaMM 
npoTOMHbie KaMepbi pacKucneHMs, a c 
KaTMOHoo6MeHHbiMn MeM6paHaMM HenpOTOMHbie 
KaMepbi KOHLiem-pwpoBaHtifl. 
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XapaKTepucTMKM npouecca 3/iem-poAMa/iM3Hoft ommctkm aMMHOKuc/iOTw 
(no AaHHbiM cepuw onuTOB) 



OdaTOMHoe coAepxaHne npii- 
Mecew, mi7/i 


riOTepM aMMHOKMC/IOTbl, % 


M3BecTHufi cnoco6 


npeA/»araeMyPi cnoco6 


10 


0-4 


0 


5 


9-7 
Z r 




1 


4- 13 


0 


0,5 


ripoBefleHwe npouecca ohuct- 


0 


0,1 


km Heqe/iecoo6pa3Ho 


0 


0.05 




0.1-0.5* 


0,01 




0.5-1.0* 


MeHee 0,001 




1.5-2.0* 



* - a6co/iKDTHa« norpeiuHocTb MeTO^a cocTaB/ia/ia +/-0J %. 
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